1. 




(T^ice Am€nded) A late transition metal catalyst system for v polymerization <5f- 
(ojefi^^p^ers comprising a Group*9,^l 0 or-1 1 metal complex -stabilized-by a 



bidentate ligand immobilized on a solid support where the late transition metal 
loading is less than 100 micromoles transition metal compound per gram of solid 
support 5 4he-Group-9rl-0-or-H-mete^^^ ^ \ 



{^whereii^M is a Group 9, 10 or 1 1 



metal: is a bidentate ligand defined by the 



formula: 



■E E- 



(udierei^A is a bridging group containing a Group 13-15 element; 'each E is 
independently a Group 15 or 16 elementSbonded to M;4ach R is independently a 
C1-C30 containing radical or diradical group which is a hydrocarbyl, substituted 

hydrocarbyl, halocarbyl, substituted halocarbyl, hydrocarbyl-substituted 

r lV) 

organometalloid, halocarbyl-substituted organometalloid/m and n are 
independently 1 or 2 depending on the valency of E; andp is the charge on the . \ 
bidentate ligand such that the oxidation state of MX r is satisfied; feach X is, 
independently, a hydride radical, a hydrocarbyl radical, a substituted hydrocarbyl 
radical, a halocarbyl radical, a substituted halocarbyl radical, hydrocarbyl- 
substituted organometalloid or halocarbyl-substituted organometalloid^Jr two Xs 
are joined and bound to the metal atom to form a metallacycle ring containing 
from a]^ut2jq a^ut 2 0 carbon ato ms^a neutral hydrocarbyl-containing donor^ 

/ ligand; a univalent anionic ligand; y 6ftwo Xs are joined to form an anionic 

^ — ^ " — 

chelating ligand ^ra neutfal^on-hydro carbyl atom containing donor ligand;Tand 

r is 1,2 or 3. ■ v 
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ThexatSlyst^systerirofxlaim-l-whe 

fiel^talysrsysti^o^ 



supported-catalyst?™— 

Thexatalyst-s)^m-e^ — - 



complex. c^S^l 

5.---^^The-catalyst"sy£tem of-claim4-comprising a Group 9, JO or 11 metal complex 
"* ^ stabilized-by a bidentate ligand structure having conjugated«gFOups-on-a*bridging 

element iB-said-ligandT" ey«*Wv^ ^ ML L^iJof^a & l-eWfvtf • ^^J 

(T^ice Amended 1 ) A late transition metal catalyst system for, polymerizationof^ ^j?ci 
/olefin •monofners-Gomprising.a _Group--9;*l O-orl 1 metal complex stabilized-by a u 
bidentate ligand, and-an:or-gan0aLuminum-Gompound|immobilized on a solid 
support, the-Group-9rl'0~or~11~m^ 

the-f6fmula: u^h^M / /> - 

LMX r 




/ft , X—' 
Vherein^M is a Group 9, 10 or 1 1 metal/L is a bidentate ligand defined by the 

formula: 




our* 



4 L L ) 



whereinA is a bridging group containing a Group 13-15 element; l each E is 
independently a Group 15 or 16 element^bonded to M; each R is independently a 
C1-C30 containing radical or diradical g^oup which is a hydrocarbyl, substituted 
hydrocarbyl, halocarbyl, substituted halocarbyl, hydrocarbyl-substituted ^ t f^j \\^ 
organometalloid, halocarbyl-substituteji organometalloid/mand n are / \J ^ 



1 
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independently 1 or 2 depending on the valency of E; and p is the charge on the 



bidentate ligand such that the oxidation state of MX r is satisfied; 'each xls^ 
independently, a hydride radical, a hydrocarbyl radical, a substituted hydrocarbyl 
radical, a halocarbyl radical, a substituted halocarbyl radical, hydrocarbyl- 
substituted organometalloid or halocarbyl-substituted organometalloid;4)ftwo Xs 
are joined and bound to the metal atom to form a metallacycle ring containing 
from about 2 to about 20 carbon atoms j/a neutral liydrocarbyl-containing do nor 
ligand; a univalent anionic ligand i/ortwoXs are joined to form an anionic 



chelating ligand;^br a neutral non-hydrocarbyl atom containing donor liganj|*and 



is 1, 2 or 3. 



f 




The catalyst^ystem^of-claim 6 wherein the organoaluminum compound is an 



alumoxane. 





I. 



A. 



The catalyst ofLglaim 7 wherein the metal complex to alumoxane molar ratio is 



from abouM:500tc>l 0:1 



Ax 



The catalyst s>^tem of claim 6 wherein the Group 9, 10 or 1 1 metal complex is 
represented by the formula: 





wherein L is a bidentate ligand that stabilizes a square planar geometry and 

/ \ 

charge balances the oxidation state of MX r ; vC is independently selected from the 

/ \ 

group consisting of a halogen, alkoxide, aryloxide, amide, phosphide or other 
univalent anionic ligand, or two such X are joined to form an anionic chelating 
\^ ligand; and r is 0,/f, 2 or 3. 



10r*V"The catalyst'sy^tefh "of claim 6-wherein |aid particie^suppprt^cpjmpjises silica 



1 1 . The cat aLvstsvs^m.of-claim.6Jw^ 




supported-catalystv 



r 



I 
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\ 



u 



1 2, The catalyst°system-of claim"6^tereinthe = metal-complexns-a'first-row-rnetal- 
complex^ 



13. 



(T^ice Amended^ Alate JransitiQ n.metal catalyst system essentially without 
residual solvent for polymerization of olefimmonomers comprising a Group-9,-10 
or4-l metal complex stabilized-by a bidentate ligand immobilized on a solid 
support, the-Group-95-l-O-or-l-l-metal-eomplex stabilized by a bidentate -ligand of 
the formula: ty]*^ " ~y$A * V ^ ''''V'*- 




/wherein M is a Group 9, 10 or 1 1 metal; L is a bidentate ligand defined by the 



formula: 



E E- 



wherein A is a bridging group containing a Group,13-15 element, each E is 
independently a Group 15 or 16 elemenrbonded to M^each R is independently a 
C1-C30 containing radical or diradical group which is a hydrocarbyl, substituted 
hydrocarbyl, halocarbyl, substituted halocarbyl, hydrocarbyl-sub^i^uted^^ y^jjf^ 



organometalloid, halocarbyl-substituted organometalloid/m and n are )\ 

^^t^^H i ^f y j 

independently 1 or 2 depending on the valency of E; and<p is the charge on the s 
bidentate ligand such that the oxidation state of MX r is satisfied;ieach X is, v 
independently, a hydride radical, a hydrocarbyl radical, a substituted hydrocarbyl 
radical, a halocarbyl radical, a substituted halocarbyl radical, hydrocarbyl-^ 
substituted organometalloid or halocarbyl-substituted organometalloid; 



are joined and bound to the metal atom to form a metallacycle ring containing 
from about 2 to about 20 carbon_atoms;'a neutral hydrocarbyl-containing donor 
ligand; a univalent anionic ligand; or two Xs are joined to form an anionic 
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n chelating ligand;(or a neutral non-hydrocarbyl atom containing donor ligand; and 
6//>ris 1,2 or 3. 

1 4. - -ThexatalysHsys^ suppoft'compf ises silica..- 

—1-5: The-catalyst-system-of-elaim4-3-wherein-the supported- catalystis-a homogeneous _ ^ , 



supported.catalyst. 



J6r 



-The'catalysrsystem of claim D wherein the T m T etal^complex4s-a-firstT0WTnetal j ^ 
complex: tfp^H? uuy\U ^ >Z ^ 

17. (T^ice Amended) Tfee catalyst system of elam*4# wherein saidrcomplex has 

0r £ — " * \\ 

been treated with a noncoordinating anion precursor to form an ion^c catalyst 

comprising a metal cation and a noncoordinating anion. ^ ~f-jr,<£ c*f' J *^i^ ' 



1 8. The catalyst system of claim 1 7 wherein the noncoordinating anion is £ 



tetrakis(perfluorophenyl)boron 



19. (T^rce Amended) The catalyst system of claim 17 wherein the noncoordinating 



anion precursor is a halide salt of Group-13-16 metals or metalloids. 



,/ — " ' v 1 ^ s> - 

20. (|^ ce Amended) The catalyst system of claim 19 wherein the metal-complex to — 

—noncoordinating anion-precursor molar ratio is from ab^ut 10:1 to 1:10. 

21. (Twice Amended)\The^catalyst system of claim 1 wherein said complex has been 
treated with a noncoprdinating anion precursor to form an ionic catalyst ^ 
comprising a n^etalcation and a noncoordinating anion. ^ ^ ^ ^ ? ^ ^ 9 



22. l^Che polymerization process for polymerizing olefinically unsaturated monomers 
P comprising contacting one or more of ethylene, C3-C20 olefin, C4-C20 cyclic 

olefin, C4-C20 non-conjugated diolefin, C8-C20 aromatic substituted olefin, C4-C20 
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gem-substituted olefins, or G2O7GLOOO olefin macromer with tti| catalyst system 
ofclaim,lT \ 

7 We 



^7/ "**V*//^ 

23. x The polymerization process of claim 22 comprising conducting said contacting > 

jj under gas phase polymerization conditions. 

24. The polymerization process of claim 23 wherein the reactor temperature is from^^} 
100 °C to 150 °C and at a pressure up to 7000 kPa. 

25. The polymerization process of claim 24 additionally comprising a scavenging 
compound. 

-fit 

26. ' The polymerization process of claim 22 comprising conducting s^iid'contacting 5i^O 

under slurry polymerization conditions. 

27. s The polymerization process of claim 26 wherein the reactor temperature is from 0 

°C to 1 50 °C and at a pressure from 0.76 MPa to 4.8^a 

28. The polymerization process for polymerizingjolefmi^ally unsaturated monomers 
comprising contacting one*o^ore*oTeAylene ? C3-C20 olefin, C4-C20 cyclic 
olefin, C4-C20 non^eonjugated diolefm^Cg-C^o aromatic substituted olefin, C4-C20 
gem-substi'tuted olefins, or C20-C1000 olefin macromer with the catalyst system of 
claim 6. 

29. The polymerizationprocess for polymerizing olefinically unsaturated monomers 
comprising contactin^o^^^ore of ethylene, C3-C20 olefin, C4-C20 cyclic 
olefin, C4-C20 non^conjugated diolefiB^GscC^o aromatic substituted olefin, C4-C20 
gem-substituted olefins, or C20-C1000 olefin macromer with the catalyst system of 
claim 13. 

30. (Once Amended) The catalyst system of claim/1 wherein LMX r has a square 
planar geometry. 
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